The transport industry is one of the few sectors in which emissions continue to grow, contributing 26% to the global CO 2 emissions. Transport agencies everywhere in the world are focusing on mitigation strategies to reduce greenhouse gas emissions. Policy-makers are under pressure to tackle the issue of climate change and approach sustainable transport by promoting more sustainable practices and altering behavior. This paper attempts to explore the impact of transport on climate change through the lens of governance by establishing a systematic review framework. The results showed that developing nations should be influential in managing their public transport agencies to achieve economic transformation. They require a functional, reliable, and effective transport system and these can only be derived by properly formulated and implemented policies with the aid of all relevant private, academic, and government bodies working together. This study concluded that developing nations need to manage their pricing methods, using them to facilitate transport systems that are unlikely to affect the climate. To this end, transport policy and governance need to be reviewed to take into account climate change and natural disaster concerns. Additionally, guidelines and strategies should be proposed for every actor involved, i.e., transport community, top-level leaders, and all governmental levels and private sectors. Sustainability 2020, 12, 200 2 of 20
Introduction
Transportation and being mobile plays a vital role in everyday life [1, 2] . Efficient human and goods movement is an essential part of any productive economy and is vital for social cohesion, welfare creation, and improved health and well-being [3] [4] [5] . Investment or political intervention in the transport system thus supports or addresses other broader objectives, such as climate change or congestion [3] . The transport sector not only accounts for a fifth of world greenhouse gas emissions but also shows a faster rise in emissions than any other industries [5] . Transport authorities around the world focus on greenhouse gas emission mitigation strategies [6] . The most important mitigation strategies follow from improving overall transport efficiency. These are material replacement, reduction in aerodynamic drag, better automatic transmissions, reducing engine friction, variable valve timing, direct injection stratified charge (DISC) gasoline engines, turbocharged DI diesel engines, advanced tires, hybrid electric powertrains, and proton exchange membrane (PEM) fuel cell powertrains [7] . Still, the transport sector is the domain from which reducing emissions has faced greater difficultly and actions at all levels of government-from international to local-will be necessary to make significant progress in the future. In terms of the contribution of the transport sector to climate change, the the key policy levels for change and considers transport governance issues linked with climate change impacts. The ultimate aim of this review study is to provide policy-makers with a realistic knowledge and understanding on how to establish different modules of transport governance at different levels, which can result in practical interventions toward climate change. This can be formulated into a more straightforward research question, which is: How does poor or GG affect climate change? Additionally, what are the best and effective policies for adapting to climate change impacts?
The rest of this paper is organized as follows: Section 2 provides an overview on governance in terms of its general concept and two forms (good vs. poor governance). The application of general governance into transport industry is then introduced. Importantly, this section also elaborates on how transport governance affects climate change. Section 3 pinpoints the key problems existing in the relationship between transport and climate change. Section 4 reviews existing transport policies that intend to enhance the efficiency of the system for a better climate mitigation, followed by Section 5 where we discuss our findings and their main implications. The final section summarizes our major findings and provides a few suggestions for further research directions.
Governance Overview

What Is Governance?
The concept of governance is not new [16] . It has played an important role in contemporary discussions in social sciences and especially in public administration at the end of the 20th and the beginning of the 21st centuries. One of the main reasons why the concept became increasingly popular is its capacity to cover the entire spectrum of institutions and relations involved in the governance process, in contrast with the narrower term "government" [17] [18] [19] . In that sense, the tradition and the agencies through which authority is exercised for the common good in a country are also considered to be part of governance [20] . The concept of "governance" [21] is notoriously complex and is applied to the decision-making processes. It is a multi-level and broad concept which works on all social levels, such as households, villages, towns, nations, regions, or the world [22] .
Good vs. Poor Governance
In the 1990s, the notion of GG emerged in view of a failure of adjustment policies and the development of new policies to enhance more efficient government strategies [18, 20] . Promotors of this GG paradigm were the World Bank, the United Nations Development Programme (UNDP), and many other major international players. GG arises when resources are allocated and managed to address collective problems. That is, when a state effectively supplies its citizens with the quality required for public goods. One aspect of GG thus relates to accountability, forcing the state to focus on clear goals, effective policies, and implementing policies of surveillance and reporting mechanisms. In a study by Beshi and Kaur (2019) [22] in Ethiopia, which selected Bahir Dar City, it was estimated that the perceived accountability practices would significantly influence public confidence in local government. The results have shown that the perceived responsibilities affect the public's trust in local government considerably. Thus, in a way GG practices will restore and strengthen public confidence in local government.
A natural challenge for organizations is to try to overcome their failures and develop strategies to increase efficiently. To address these challenges, Beshi and Kaur (2019) [22] have formulated a number of principles: firstly, countries can be regarded as unlimited, connected, and locally-, nationally-, or internationally connected. Secondly, rural space and scale are developing with an ongoing pace, so it is not acceptable to have a strict idea of scale or space. Thirdly, the wave of land governance means that there are different spaces in global processes that can be looked at [18, 19] . In view of these guidelines, what does good administration mean? [21, 23] . GG is an active and productive state/citizens cooperation [19] and the key to its success lies in participating [24] . Through GG, equality between Sustainability 2020, 12, 200 4 of 20 men and women is promoted, the environment is protected, individual liberties are exercised, and tools are provided to reduce poverty, privation, fears, and violence [22, 25, 26] .
GG contrasts with bad or poor governance (PG). PG means that the organization cannot effectively manage resources and resolve the conflict between employees and stakeholders. PG is becoming more pronounced in the context of government when the country or government does not meet society's needs even if it uses the best available resources. PG is also a contagious symptom of institutional failures and failures in leadership. PG in society had many adverse aspects on the economic as well as political, social and cultural domain. PG negatively affects countries' growth rates. PG has been found to reduce investment, thus reducing growth and development rates [16, 27] .
Governance of Transport: Definitions and Approaches
Transport governance (TG), in line with the general governance debate, has also received increasing attention from scholars in numerous disciplines and with respect to many transport-related activities [21] . Here, the term refers to the political and legal structures and mechanisms used for managing and coordinating transport systems, their interrelationships, and the allocation of resources [28] . Firstly, it is worth mentioning the multi-level governance (MLG) perspective, which accounts for the fact that governance activities occur at different levels (local, national, supranational). Actions at one level can alter the boundary conditions of actors at other levels, thereby creating a dynamic that is hard to control [29] . There is a need for the implementation of a MLG framework and the types of analytical framework for complex policy objectives that go beyond geographical, administrative, and national/supra-national scopes and mandates for action [21, 30] . MLG has been built in the theoretical approach to policy development, implementation, effectiveness and accountability.
It is not founded on the premises that national governments are the primary political entity and that decision-making takes place within a clustered centralized array (international, domestic, federal, sub-regional, and local) of governments. Public transport is supported by governments to deliver social and environmental goals through the establishment of public value for its inhabitants and visitors through the instrument of a subsidized transport service. MLG literature has evolved from an attempt to understand the MLG issues faced by federal (USA) and supranational (European Union) governments to include interactions between government levels and smaller municipalities in a specific policy area [30] . This is of the greatest importance in the field of transport and there are two types (I and II) of MLG in this field. In Type I, the structure of the MLG is not based on the premise that national governments are the primary political entity and that decision-making takes place within a clustered centralized array (international, domestic, federal, sub-regional, and local) of governments. Although recognizing that the forces of policy between the government layers are now much messier, particularly in Europe's context, the notion that political control is also affected by a changing policy space is focused on multilevel management. In type II, the increase in the numbers of government departments, private-public partnerships, and statutory consultants does not limit the degree to which the central government can influence changes (Table 1) [8, 30] . The main reason for discussing these issues in this study is that the interactions between MLG and the transport sector have never been explored. This study also attempts to highlight how transport policy has changed over time, from focusing solely on problem-solving to recognizing that MLG plays a major role in urban transport planning, which is indeed a central part of transport sector. In contrast with Type I institutions, which deal with the government levels responsible for a number of policy areas in line with the 2001 distinction of Hooghe and Marks [31] , these tasks-specific agencies are frequently called Type II institutions. The prospect of moving from the socio-technical mobility system to explain the budgetary decisions on public transport and understanding the climate policy within the European context [30] was used to explain this perspective [8] .
Another popular, and quite similar, governance perspective is "network governance", which has been extensively applied to issues of public and urban transport. Poku-Boansi et al. (2018) [32] focused on the network of actors involved in decision-making as one of the elements of governance in the introduction of bus rapid transit systems. Legacy et al. (2012) [33] referred to networked governance and strong regulations as a way to overcome the silo mentalities and deliver policy integration for land use and transport. Mu and de Jong (2016) [34] offer the most explicit application of network governance to the same topic, using the case of Urumqi, China. They use the term 'network governance' to describe the more or less stable patterns of relations. da Cruz and Marques (2017) [35] argued that the appropriate way to develop sensible local governance indicators is to use a multi-criteria model that includes a number of objective (quantitative and qualitative) indicators and uses a participatory approach to aggregate them. Based on their study, all indicators and evaluation models are imbued with values, politics and context and should never be overlooked or disguised. Their study concluded that the evaluation model may also be able to further explore the relationship between local governance practices and a number of socio-economic factors by operating with good governance. One of the most interesting aspects of the governance research for policy-makers and practitioners is the application of the above-mentioned concept of purposive governance to the development strategies or concerns where the transport sector plays a significant role. In this view, governance is seen as inseparable from the public good or public values that it seeks to promote or achieve. This approach has been used in several studies on the governance of smart mobility [36] , climate change [8] and, to a lesser extent, but still in the same line, the application of the MLG to the discontinuation of the automotive regimes. These studies aimed to analyze what changes in the objectives and the modes of governance would be required to capture an increased public value from the shifts in mobility systems towards a smarter mobility, a more sustainable transport or a less car-based socio-technological regime. Quite similar to Jessop's view on governance as managing complexity and multiple possible scenarios, this perspective considers what opportunities and challenges are available to the state or government, who, despite their diminishing roles and influence, as a key funder or even as a knowledge provider, still retain the task to steer the society towards the socially-agreed development or welfare goals. A good example is given by Mu and de Jong (2016) [34] , who developed a cumulative ladder to analyze (network) governance deals with the rungs of governance by substantive complexity, strategic uncertainty and institutional deficiency. Finally, a strand in the TG research addresses the biases and shortcomings in the TG research itself [8] .
What Is Poor Governance in Transport?
Poor project planning and selection may indicate poor management. Poor project planning and selection generally involves an ineffective investment plan for the sector that selects projects that are not in line with cost-benefit outcomes. Poor planning and selection of projects usually occur if planning processes in the sector do not include a well-designed method for priority investment. It is easier for corrupt officials to influence the planning process and the selection of projects without a method for selecting projects. There are common problems with poor governance and possibly corruption as follows:
•
Partialities for new works: Long-term contracts require larger sums of money, thus expanding the resources available to be misappropriated and determined or controlled by (or both) senior officials, enabling them to benefit from bribery (which they would not be able to obtain from lower value contracts). Senior decision-makers, therefore, have incentives to encourage larger contracts, such as new roads, which offer lucrative opportunities for corruption.
•
Project selection: Selection of projects may be oriented to those which allow the project participants to draw additional value during the implementation of the projects.
General issues with PG and possibly planning corruption are as follows:
• One alternative project planning is limited: Project planners should consider several alternatives to the project's proposed new approach, including consideration of several modes of transport. The fact that alternatives are not taken into account may simply be logistical but can indicate poor planning.
No financial assessment carried out: The need for a project or the selected alternative project should be assessed with standard cost-benefit analysis.
What Is Good Governance in Transport?
Government funding for public transport aims, through the public interest of a subsidized transport service, to achieve social and environmental objectives for the residents and tourists. Government is commonly seen as singular (transport authority or state) in the current public transport policies and governance literature. However, countries are not as uniquely or uniformly researched in administrative science as is implied in this document. Different governments operate at a variety of jurisdictions and their actions are generally mutually dependent in a particular policy domain. These different levels of government do not need to co-ordinate policies because differing levels of government lead to differences. This is designed as MLG with recorded public transport problems and practices in urban areas [30] .
Governance has been gaining more and more attention from researchers in the recent years. It has been analyzed in relation to a large variety of transport topics, from a modal (maritime, port, urban, inland water, road) or multimodal (transport corridors) perspective and in relation to the overarching development goals (climate change, smart mobility) or policy integration challenges (transport and land use) [21] . In contrast to the diversity of perspectives in the academic research, most policy forums and policy initiatives converge in invoking TG to promote the "good" practices in the elaboration and implementation of transport polices. The recommendations are generally normatively charged, assuming, in most cases, that more transparency, rule of law, equitable, and inclusive policies automatically lead to better and more effective policy decisions. In some cases, indicators are offered to measure the good transport governance [21] . Since roads consist of complex interdependent long-lasting networks and resources. Including many parties, responsive and clear strategies, plans, and projects are important if the industry is to operate well. Providing stakeholders with the opportunity to participate in drawing up plans to explain the directions of its sector toward providing a rationale for good planning, would encourage efficiency and responsibility. Good selection of projects is consistent with plans and clearly justifies the implementation and contributes once again to accountability and performance [37] .
How Governance in Transport Can Affect Climate Change?
Local governance may have an important impact on the threat to environment. Municipal governments are responsible for quality decision-making and infrastructure delivery and urban planning (i.e., avoiding or not protecting new developments in dangerous areas allowing buffer zones). The previous studies on urban governance and poor development show that demand and supply constraints exist to achieve PG [30, 38] . These can be applied effectively to adaptation and urban environmental management issues related to governance. On the supply side, a number of factors limit municipal governments [38] . Governance has a positive impact on climate change's environmental performance. Promoting GG can help to create a cleaner environment.
The effect of mismanagement in corporate activities that are vulnerable to conflicts of interest, such as sales of a product, major acquisitions or strategic opportunities would result in a material corporate event, especially if not voted by shareholders. Such events, while company-specific, can collectively affect returns within a portfolio. A board of directors owes the shareholders a fiduciary responsibility to ensure GG, but its efforts may be short [39] . MLG was effective as a climate-change policy system within a European context but to date, better public transport policy was not used to identify, clarify, and promote given the cross-national impacts of public transport policies. MLG theory's main premise is that domestic government is not inherently a dominant policy unit and in the sense of continuous negotiations between nesting governments in different territorial areas [30] .
For the sub-samples of high-to-middle-and-low-income countries, the impact of governance is negligible. Strong environmental protection policies exist in high-income countries, although their relatively weak environmental policies must be improved by others in order to reinforce developing countries' environmental institutions. Researchers proposed four simplified hypotheses of the environmental effects of governance and institutional quality including: (i) the effect of government size; (ii) the effect of efficiency; (iii) the effect of commercial regulation; and (iv) the effect of stability [7] . Given so far incomplete progress, new technology, strict policies, and behavior change can result in the transition to reducing GHG emissions. Key development items in the transport sector adopted by Intergovernmental Panel on Climate Change [40] include:
•
Continued increase in the average annual per capita passenger km, but indicating that ownership and use of LDVs in some OECD countries may have peaked; Growing policies that slow LDV growth, particularly in Asia, including investment in non-motorized transport systems.
Role of Government Institutions and Participation of Stakeholders in the Governance Process
From an institutional point of view, governance systems can be categorized into formal, informal, or the combination of the two. Laws and regulations are some examples of formal systems, and elder councils, social networks, patronage, and so on, can be considered as informal systems [41] . However, it is worth mentioning that the majority of people in the world do not have access to formal administration systems, and they live in regions with customary institutions [42] . In order to achieve some kind of rights over the governance, policy-makers have tried to improve institutional arrangements through the participation of stakeholders [43] . It is worth mentioning that the typology of governance is primarily concerned with managing the development of land use through collaboration with various stakeholders. It is not only about government-private collaboration, but also the cooperation of multi-level stakeholders. Many local, national, regional, and international organizations have made substantial efforts to meet the challenge of rapid urbanization [44] . In general, stakeholders recognize the role of governance actors in the implementation process, with advisory boards playing a key role, as well as regulators and governance experts (often included in the network or the specific monitoring body). In this context, the empiric results of Rodríguez-Pose et al.'s (2014) [45] study have shown that the regions in which governance gaps are more severe and the legal and government structures are more deficient are likely to be those most in need of institutional reform in EU's regions.
The stakeholders' participation in transnational cooperation networks, where regional policy-makers can benefit from each other's experience and practice, the establishment of regional administration programs to provide advice on governance techniques could be very beneficial [46] . The role of government institutions at this stage is to provide adequate incentives for the development of effective collaborations between all stakeholders in the governance system, i.e., to set the conditions for an "inclusive" approach to the identification of policy priorities. The risk, however, is that vested interests of the most powerful regional stakeholders and lobbies may condition decision-makers, allow partisan politics to prevail [47] . Table 2 provides a brief overview of the journal-articles focusing on transport policy and governance in recent years. For each article, it identifies the specific subject (the transport sub-sector), the role of government institutions and their position in the governance concept. The period extends over eight years (2010-2018) and focuses on academic research where the term "governance" has been used in the title and/or body of the article. Table 2 . The linkage between government institution and transport governance strategies.
Transport Governance Strategies Government Institution Topic References
To investigate the prospect of deep reductions in CO 2 emissions from transport by examining the key policy levers for change and taking into account the governance issues surrounding them.
Use of multi-level governance as a conceptual approach to study policy development, implementation, efficiency and accountability. Application of the multi-level governance analytical model and its forms to the dynamic policy objectives that go beyond geographical, administrative and national/supranational context and intervention demands.
Climate change and transport
Marsden and Rye (2010) [8] To analyze the maritime policy system and how problems of mobility, movement, transition and the growing pace of these changes can be addressed in a new governance context.
Overall framework and relationships on maritime governance. The focus is on the failure of maritime governance due to the insufficiency of its current form to the sector's needs and characteristics.
Maritime transport Roe (2013) [48] To analyze the differences between the two governance modes applied to the Yangtze River and the Pearl River arteries and to explore their various impacts on waterway system development.
Governance modes seen as either a Y-mode (central government responsible for overseeing the market for inland water transportation) or a P-mode (central government as largely a coordinator with river-managed local governments).
Inland water transport
Jiang et al. (2015) [49] The focus is on power decentralization, i.e., the gradual shift from highly centralized ownership and decision-making to a port governance landscape that provides more room for corporatization and participation in the private sector.
In response to changes in the global and domestic economic context, changes in China's government reform and broader public policies have been investigated by analyzing the evolution of port governance in China.
Ports
Notteboom and Yang (2017) [50] The focus was on analyzing the context of literature on multi-level governance and its application to public transport by examining case studies.
Application of the principle of multi-level governance, i.e., the idea is that the national level of government is not inherently the dominant policy making entity and more typically takes place. Multi-level governance depends on the situation, policy formulation, and execution within a framework of continuous negotiation between nested governments at several regional levels.
Public transport
Veeneman and Mulley (2018) [51] 
Transport and Climate Change: Where Is the Problem?
The transport sector's contribution to the climate change problem goes beyond one point and is heavily affected by the activities of formal agencies, individuals. and organizations [8] . There is a direct effect of transport on the planet where there is typically a simple and well-established correlation between cause and effect. For example, noise and carbon monoxide emissions are known to have direct harmful effects. The indirect impact on ecological processes of transport activities include the immediate effect of transport on the world where there is generally a clear and well-established relationship between cause and effect [51] . The various, frequently unpredicted consequences of direct and indirect impacts on an environment were taken into account. Climate change is the cumulative impact of several natural and anthropogenic influences with diverse causes and consequences in which transport plays an important role. There are environmental concerns in the transport sector [51] . Greenhouse gas emissions, new technology, and action plans for the mitigation of the effects of climate change are being analyzed to evaluate the role of transport systems, including land, air, and water [52] .
Adaptation measures are slowly emerging in different levels of governance throughout Europe to meet these challenges. Politicians are under pressure to address climate change and approach sustainable transport through the promotion of sustainable practice and behavioral change [53, 54] . In addition to improving vehicle fuel economy and reducing carbon content from power sources, the transport sector also needs to develop new design frameworks [55] .
When economies grow, a vital element of economic development, human welfare, and transport activity rises around the world. For most politicians, traffic deaths and injuries, congestion, air pollution, and dependence on oil are the most pressing problems linked to this increased transport activity. These issues are particularly acute in the developing world's fastest growing economies. It is possible to mitigate greenhouse gas (GHG) emissions by highlighting synergies and co-benefits, as well as other transport priorities. The transport industry plays a key and growing role in the global use of energy and GHG emissions. Transport energy consumption in 2004 amounted to 26% of the world's energy consumption and transport accounted for about 23% of global GHG emissions [51, 55] . Energy use rose the most in the transport sector of all end-use industries from 1990 to 2002. For 77 EJ5 (the global primary energy production in 2004 was 446 quads, equivalent to 471 EJ) of the total energy consumption in transport, more than three-quarters are road vehicles, with light and freight trucks owning the lion's share [56] . Automobile hegemony contributes to unsustainable outcomes, including its contribution to climate change. An ideal path to sustainable transport is unlikely to be accomplished in a laissez-faire policy setting and is unlikely to be solved by any single solution. Rather, carefully crafted initiatives that match well with specific national circumstances and operate in an integrated way to achieve meaningful change throughout the transport system are likely to be needed [57, 58] .
Recognized problems in all international platforms are a continually changing climate and global warming. One of the main reasons for global warming is greenhouse gas emissions caused mainly by the use of personal cars as transport. In all global forums, a continually changing environment and global warming are recognized issues. Consumer behavior in the purchasing and use of personal cars, however, involves a diverse set of decisions based on the expectations of product needs, social factors, beliefs, standards, and efforts to promote environmentally friendly behavior [2] .
Transport and Air Pollution
A key component of well-being and development is openness in modern societies. For the purpose of economic life as well as life quality, it is important for individuals, families, and businessmen to exchange and communicate with people and services where operations are held [3] . Transport may contribute to urban degradation and loss of quality of life and economic productivity as a result of delays, or frustration due to congestion and stress. Transport involves fossil fuels combustion to produce moving energy [59] . Pollution is caused by incomplete carbon reactions, unburned hydrocarbons or other components found in electric vehicle or gasoline oil [60] or water during combustion [51] . The amount of pollution in these cities can be expected to correspond with these proportions in general (but not exactly), although the relative costs of transport harm may have no effect on these proportions. Transport activity has a number of impacts including congestion [48] , air pollution [51] nitrogen oxide emissions (NO 2 ), and carbon monoxide (CO) emissions [59] and black smoke. Transport development is also counterproductive to the economy's efficient functioning (through road congestion). Human exposure to this waste causes adverse health effects when driving, biking, or actually staying at home [59] .
Transport and Greenhouse Effect: Carbon Emissions Management
Although the timing and impact of climate change remains uncertain, the risks of significant adverse effects are already evident. The stabilization of atmospheric concentrations of greenhouse gases will require a dramatic reduction in annual emissions to a small proportion of the current levels [61] . Climate change has become a global environmental issue. Greenhouse gas emissions bring a long-term change to the whole climate system. The most important anthropogenic gas affecting the climate is carbon dioxide. Transport accounted for 23% of global GHG emissions in 2009 compared to 41% for energy. Transport is however expected to become the largest emitter of GHGs by 2035, accounting for 46% of global emissions, and by 2050 the largest growing source of CO 2 emissions are expected to be transport, emitting 80%. Asia accounted for 19% of the total CO 2 emissions associated with the worldwide transport sector in 2006. By 2030, Asia's share of total global transport-related CO 2 emissions will rise to 31% [51] .
Transport accounts for 26% of greenhouse gas (GHG) emissions [52] about two-thirds of which originate in the wealthier 10% of countries [62] . The impacts on emissions from greenhouse gases, as well as emission mitigation and adjustment measures, can vary greatly depending on the particular transport mode which can also be classified as travel modes (land, air and water). With regard to transport, the three transport subsectors-passenger transport, freight and information-have different requirements for transport systems [63] . However, land-based transport systems are generally the most widely used in urban areas and can be split into traffic and road-based systems that are recognized as the major contributors to transport greenhouse gas emissions [52] . The OECD (2009) [64] states that road transport accounted for 84% of the CO 2 emission of the transport industry and 21% of global CO 2 emissions from energy. Oil is the predominant transport fuel source, representing 81% of the transport sector's total energy use. This dependency on fossil fuels is one of the few industry sectors where emissions are still increasing in terms of transport contributing to greenhouse gasses [52] . Figure 1 presents analytical tools and metrics for quantifying the extent of climate change impacts (i.e., agriculture and forestry, ecosystems, energy production and consumption, social effects) due to a variety of source emissions (e.g., CO 2 , CH 4 , N 2 O, HFC, PFC, NO x , SO 2 ). The metric should be simple to understand and scientifically sound, enabling a comparison of the differences in emissions and providing guidance on decisions on our future moves. When choosing a metric, it is important that it is closely linked to the impact of the concern (i.e., if climate stabilization is of our concern about a given temperature change, then the chosen metric should provide information on temperature change). Unfortunately, the impacts of and inherently damaging measures that are increasingly relevant to climate change are increasing insecurity (Figure 1 ).
Green Modes in Transport
Green transport involves walking, cycling, regular public transit, and travel by rail [65] . Green transport vehicles include a range of vehicles with low emissions, including dual-energy vehicles, natural gas vehicles, electric vehicles, and hydrogen and solar vehicles. Green transport also includes various electric vehicles, like trolley buses, trams, light rail, and subways. Green transport is a new concept and practice objective, which specifically refers to the convenient, safe, effective and pollutant urban transit system. Green transport adapts to the developments in the growth of the natural system, which is led by public transport and integrates with the climate and urban development [66] . The concept of green transport is proposed as well as the concept of sustainable development, which is the passage from 'vehicle-oriented' to person-orientated. Green transport is committed to reducing the use of vehicles for private vehicles, increasing the use of public transport, walking, cycling, and smooth energy use [67] . Building a green transport system is good for intensive use of road resources to facilitate traffic congestion, reduce energy consumption to conserve energy, reduce emissions to improve air quality, reduce carbon emissions to reduce the greenhouse effect and build residential towns to improve the health of citizens. Green travel, with flexibility and high timeliness, has a good foundation for development in China. When choosing a metric, it is important that it is closely linked to the impact of the concern (i.e., if climate stabilization is of our concern about a given temperature change, then the chosen metric should provide information on temperature change). Unfortunately, the impacts of and inherently damaging measures that are increasingly relevant to climate change are increasing insecurity (Figure 1 ). 
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Maritime Transport and Climate Change
A large part of the problem of global climate change is the shipping industry's responsibility. Ocean-going vessels can account for more than 3% of global carbon dioxide emissions [51, 68] . The 
A large part of the problem of global climate change is the shipping industry's responsibility. Ocean-going vessels can account for more than 3% of global carbon dioxide emissions [51, 68] . The report begins by quantifying the scale of the challenge faced by climate change, considers the role of shipping in terms of mitigation, and presents and evaluates a range of distribution methods for estimating international shipping CO 2 emissions at national level [56] . This is similar to large countries that emit carbon, and the industry is growing rapidly. It would indeed be the sixth largest producer of greenhouse gas emissions if global shipping were a country. The only countries that emit more carbon dioxide than the world's transport fleets are the USA, China, Russia, India, and Japan. However, carbon dioxide emissions from sea vessels are not regulated at the moment [68] . The industry is exploring ways of reducing greenhouse gas emissions through the activities of the International Maritime Organization (IMO). The IMO has developed a global action plan on the reduction of international emissions of GHGs from shipping and is now working towards a sound system to regulate shipping globally [51] . Figure 2 illustrates the projected use of energy by means of transport (e.g., water, air, rail, freight, bus, wheeler) and this evolution is based on the evolution of the population. As shown in Figure 2 , the LDVs (mostly private vehicles) are the most energy-consuming sector, which is followed by freight and air transport. The projections underlying these curves assume that global oil supplies will be capable of meeting the growing demand for transported petroleum-based fuels. This figure attempts to show that the global economy will continue to grow by 2050 [51] . While the technologies used in motor vehicles continue to improve the efficiency of greenhouse gas emissions, the increasing weight and power of vehicles that comprise the global fleet compensates these increases in efficiency. more carbon dioxide than the world's transport fleets are the USA, China, Russia, India, and Japan. However, carbon dioxide emissions from sea vessels are not regulated at the moment [68] . The industry is exploring ways of reducing greenhouse gas emissions through the activities of the International Maritime Organization (IMO). The IMO has developed a global action plan on the reduction of international emissions of GHGs from shipping and is now working towards a sound system to regulate shipping globally [51] . Figure 2 illustrates the projected use of energy by means of transport (e.g., water, air, rail, freight, bus, wheeler) and this evolution is based on the evolution of the population. As shown in Figure 2 , the LDVs (mostly private vehicles) are the most energy-consuming sector, which is followed by freight and air transport. The projections underlying these curves assume that global oil supplies will be capable of meeting the growing demand for transported petroleum-based fuels. This figure attempts to show that the global economy will continue to grow by 2050 [51] . While the technologies used in motor vehicles continue to improve the efficiency of greenhouse gas emissions, the increasing weight and power of vehicles that comprise the global fleet compensates these increases in efficiency. The radiative balance of atmosphere and hence the climate system is affected by the emissions from aircraft motors through several mechanisms. These include carbon dioxide, CO2 and nitrogen oxide emissions, NO2 emissions, which have an impact on atmosphere chemistry and are responsible for changes to the abundance of ozone (O3) and methane (CH4). The climate effect of airborne or directly emitted water vapor is assumed to be negligible. Fuel sulfur is converted into H2SO4 gaseous--an important precursor of atmospheric aerosol. In air transport, the microphysical characteristics of The radiative balance of atmosphere and hence the climate system is affected by the emissions from aircraft motors through several mechanisms. These include carbon dioxide, CO 2 and nitrogen oxide emissions, NO 2 emissions, which have an impact on atmosphere chemistry and are responsible for changes to the abundance of ozone (O 3 ) and methane (CH 4 ). The climate effect of airborne or directly emitted water vapor is assumed to be negligible. Fuel sulfur is converted into H 2 SO 4 gaseous-an important precursor of atmospheric aerosol. In air transport, the microphysical characteristics of clouds, hence the optical properties of air pollution, can disperse and absorb the incoming solar radiation directly and indirectly [69] .
Air Transport (Aviation) and Climate Change
With fuel costs of about 20% of the total cost, efforts are made to minimize the fuel consumption per passenger mile flown. Air transport is extremely competitive. The airline operator's perspective is that more efficient engines are part of the long-term solution and creativity in this area. Improved short-term weather forecasts, together with better air traffic management, often offer opportunities to reduce fuel consumption [51, 55, 57] . There are a number of areas where the benefits can flow. Improved destination terminal forecasts result in less fuel being transported. Everything being equal, a lighter aircraft burns less fuel than a heavier aircraft [51] . Strengthened en route wind forecasts provide an opportunity for the airline to maximize its tailwind components by selecting track and flight level. Improved air traffic management can reduce aircraft taxiing and retention times. As airliners cross from jet engines in high vapor, they freeze in the troposphere. Since ice crystals are long-term efficient radiation absorbers, they have a higher greenhouse effect than the carbon dioxide gas produced by jet engines. Though, CO 2 can last from 75 to 100 years [51] .
Toward Effective Transport for Better Climate Mitigation
Transport is undoubtedly an imperative catalyst for activating and stimulating the beat of economic, social, political, and strategic advancement of any society. To accomplish this, transport infrastructures must be soundly developed to guarantee the movement of people and goods rapidly, economically, securely, easily, and in an environmental-friendly way [70] . Transport policies can be defined as standards, principles, and rules formulated or adopted by a government to accomplish its long-term goals of efficient public transport system. The transport policies also serve as regulatory framework which guides all activities in the transport sector. The need to develop a transport policy that is responsible to the needs of the country and its people is essential for any country [71] . Transport policy, therefore, provides guidance on the planning, development, coordination, management, monitoring, and regulations of the transport sector with its basic purpose of developing a suitable, secure and sustainable integrated transport system, which is efficient and affordable in a progressive and competitive market environment [72] .
Transport policy is conducted within a complex framework of different jurisdictions, different objectives and significant interactions with other sectors and different aspects of economic and social life. TG, in line with the general governance debate, has received increasing attention from scholars in numerous disciplines and with respect to many, if not all, segments of the transport activities. TG is often evoked in the context of the increasing complexity of general transport decision-making processes due to a number of recent and interrelated developments, such as the increased role of non-state actors and/or declining power of the state [30] , climate change [8] , rapid technological developments and uncertainties, and related changes of the socio-technological regime and rise of supranational actors, such as the European Union [36] . In addition to understanding the responsibility at various levels of government, there is the notion that different levels of government retain or use different policy levers and, crucially, have different perspectives.
MLG has demonstrated its usefulness as a framework to analyze the implementation of climate change policies. It seems that it is increasingly difficult and artificial to maintain a discrete hierarchy of decisions, led by Type I institutions, because of travel and the spatial distribution of businesses [8] . The fact that intelligent transport systems and the environment have an impact relationship is a major economic and social cost by contributing to reducing the negative impact of congestion in transport infrastructure. It should also distance itself from the urban plan that promotes site regeneration [4] . For example, about 86% of shipping comes from diesel engines with a lifetime of 30-40 years, thus reducing comparatively the level of greater engine efficiencies. Many new technologies can be useful for better climate control transport. For example, about 86% of shipping comes from diesel engines with a lifespan of 30-40 years, thus reducing the level of higher engine efficiencies in comparison. Several new technologies can be useful for the better transport of climate control [51] .
Shipping companies have many ways to reduce global warming pollutant emissions at their disposal. They include reducing emissions but also saving ship operators' fuel and, thus, money; switching to cleaner fuels; and implementing technical and operational measures to improve fuel efficiency. Some of these solutions, such as speed reduction and weather routing, can be used quickly, easily and in certain cases with financial benefits for shippers [67] . The policies for improving the efficiency face some barrier where the first three barriers are market imperfections and the last one is just a characteristic of transport technology and markets [7] .
Discussion
The transport sector plays a vital role in the development of countries as economic activity drives the market for transport, meeting both the needs of freight and passenger transport. Climate change governance poses great challenges to current political and bureaucratic structures. Transport systems have evolved to address other issues and now need to be tailored to address the emerging challenges of climate change. Overall, there is a lack of information on climate change mitigation and adaptation among transport agencies due to good/weak governance in the transport sector [53] .
Most efforts related to transport and climate change focused on mitigating and reducing transport's contribution to climate change [73] . Although mitigating practices are essential to lessen the climate change threat, adaptive efforts to create resilience and protect against effects should be rapidly developed [74] . In recent trends in land-based transport systems, new solutions need to address the challenges of climate change, sustainable development, mobility, and the livelihood of cities. This requires strong and sustained national, regional and local governments and a renewal of policy incentive for change, as environmental impacts place the issue of transport at the top of the international policy agenda. Preparing for climate change impacts would involve a government-wide approach to adaptation planning, involving all levels from national to local based on available resources and capability, and encouraging private industry and individuals to accelerate the adaptation process [75] . However, adaptive capacity building efforts are needed to begin with encouraging supporting governance, supporting social structures, and providing information through ongoing research, data collection, and monitoring. After an adaptive capacity has been achieved by a society, adaptation measures can be implemented [53] . In addition to improving the fuel economy of vehicles and reducing carbon content in energy sources, the transport sector needs to develop new planning frameworks, evaluating, in particular, the role that national governments could play in setting up institutions, policies, plans, and actions for climate change mitigation and adaptation.
In a more general way, a large part of the TG work stems from the extensive previous research on the role of institutions in the evolution of transport systems, which is an established area of the transport research. There are numerous studies on the extent to which institutional settings affect the implementation of policies. The institutional arrangements at the city level, i.e., differences in the distribution of responsibilities within the governmental sector and between the public and the private sector, have a direct impact on the effective implementation of the policy objectives or, at least, of some policy instruments, such as transport investments [76] . In fact, governmental and non-governmental policies and resources can support climate change adaptation actions locally and nationally. This clears the urgent need for MLG in the transport sector in order to perceive the nature and structure of governing networks and their inter-relationship with issues like institutional arrangements, behavioral change, control, capacity, accountability, and efficiency in the transport system. Whilst it depends on the area of problem, the overall obstacles to adaptation and mitigation to climate change are the overall lack of knowledge on the need to adapt climate change infrastructure to the impacts and the adjustment methods to apply [27] .
Marsden and Rye (2010) [8] reviewed the background and case for analyzing the governance of carbon emissions management within transport. They concluded that the distribution of responsibilities between spatial levels is not yet clear and consequently, there is a considerable lack of commitment to demand management and transport strategies in order to contribute to carbon reduction. The MLG has been appreciated as a useful framework through which the policy-making process in a wide variety of sectors (economic policy, regional policy, environmental policy, etc.) can be solved while also greater accuracy in relation to conceptual arguments around democratic accountability and legitimacy could be provided [8] . The transport sector, in general, and planned adaptation measures in climate change, in particular, have not been evaluated yet across the analytical lens of the MLG. The countries have been recognized active in the field of adaptation [72] which is important in further surveying the extent to which the MLG in the transport system contribute [8] . This would lead to more practical and realistic adaptation strategies in the future, resulting in innovation and divergence of transport policy approaches.
Governance and policy have a direct impact on transport activities. As a result, infrastructure and urban planning policies can make significant contributions to mitigating the transport system. Policy measures that impose physical constraints and pricing schemes could encourage a modal shift from LDVs to other surface transport modes. LDV parking management, for example, is a simple form of cost-effective pricing tool [77] . Pricing schemes that manage and organize transport demand (such as congestion charges), can have a major impact on modal shifts as well as on other key local issues as follows: (1) A reduction in car traffic to and from the congestion area (e.g., both London and Stockholm have experienced a significant decrease in car traffic leading to improved travel time reliability); (2) contribute to a better balanced modal split (i.e., due to investments in transport infrastructure along with the revenues collected through the scheme, other modes of transport are becoming more popular, enabling a more balanced modal split to be achieved); (3) encourage the use/purchase of cleaner vehicles (i.e., due to a fair system of exemptions, the proportion of clean vehicles passing the control is increasing); and (4) lower emissions and cleaner air (i.e., the reduction in traffic within a defined zone lead to a clear fall in emissions from road traffic (NO X , CO 2 , and PM) [77] .
With the negative impacts of transport activities, decision-makers are becoming increasingly aware of the need to adopt solutions that facilitate pricing schemes and sustainable transport systems. Therefore, in the decision-making and policy-making process, the development of indicators for measuring and evaluating transport activities can play an important role. As suggested by Litman (2007) [78] , transport-related metrics should be balanced, representing a combination of economic, social, and environmental priorities and can be implemented at various levels as follows: Dedicated bus routes, possibly in combination with vehicle access charges for LDVs, can be powerful tools for quick transfers to public transport. Policies that promote the incorporation of moderate to high-density urban property development with transit-oriented design approaches which incorporate housing, jobs, and retail services may attract pedestrians and cyclists, while providing the dual benefits of decreasing vehicle reliance and avoiding urban sprawl. Sparing GHG emissions can lead to health, productivity, and social opportunities if the use of polygendered urban design and comprehensive smart growth policies could reduce LDV travels. Policies to promote the construction of more roads, airports, and other infrastructure can contribute to short-term congestion but can also trigger demand for travel and building-based GHG emissions.
Conclusions
As the third largest contributor to human-made greenhouse gas emissions, transport will have to find ways to reduce emissions. This knowledge should be science-based, established with close contact with users, and consistent throughout the timeframe provided by users. The ultimate goal of this review study is to provide policymakers with realistic knowledge and understanding of how to develop different modes of TG at different levels that can put an end to practical climate change interventions. Based on the findings of this study, if developing nations are to achieve their economic transformation, they should manage their public transport effectively to replace future LDV consumption. They require a functional, reliable, and efficient transport systems, and can only be derived from properly formulated and implemented policies with the assistance of all relevant private, academic, and government agencies working together [79, 80] .
Overall, transport policy and governance must be reviewed to take account of the concerns of climate change and natural disasters. However, there is a lack of information among transport agencies with regard to climate change mitigation and adaptation resulted from good/weak governance system in the transport sector. Since transport infrastructure requires substantial investment in both construction and maintenance and in order to cope with changing climatic conditions, priority should be given to increasing initial investment. Climate change is a complex policy issue spanning all territorial governmental levels. Transport is a particularly challenging policy sector because it does not respect administrative boundaries and, therefore, responsibility for initiative is also challenged across administrative borders. Based on the findings, MLG has proved to be a useful analysis framework to start studying the implementation of climate change policies. It appears that, due to the nature of travel and the spatial distribution of businesses, it is becoming increasingly difficult and artificial to preserve a discreet level of hierarchical decision-making. In this context, the life cycle cost of roads should be fully assessed in order to gain better insight into the initial investment required and the later stage operation and maintenance costs. Investment costs should be calculated by taking into account the cost of the risks associated with expected road traffic and climate change.
This study revealed that developing nations need to manage their pricing methods in the transport system and use that to promote transport systems that are unlikely to affect the climate.
A national-to-local adaptation plan approach will be required to be prepared for climate change effects, which involves all levels of capacity and resources and empowers private sector and individuals to facilitate the process of adaptation.
The following collection of guidelines and general strategies is needed to make it easier to adapt transport to the impacts of climate change:
•
The transport community is needed to be informed about the importance of tackling the climate change; • Leadership at the top level is needed to provide policy clarity; •
Partnerships focused on climate change should be developed at all levels of governance and include the private sector; • Increased support and guidance are needed to build institutional capacity to address climate change; and • Synergies should be established between priorities and projects undertaken at all levels of government and the private sector.
In essence, the following recommendations should be considered by policy-makers:
1.
Planning and design of infrastructure to address climate potential risks; 2.
Attempting to engage the community broadly and involving professionals from a wide range of disciplines, including geology, hydrology, engineering, statistics, ecology, biology, economics, and financial management; 3.
Constantly updating impact assessments and cost and benefit analyzes of adaptive strategies; 4.
Emphasizing necessity ongoing research and development on climate change and variability; and 5.
Improving emergency management and resiliency plans for extreme events identified by current science.
Indeed, indicators and dimensions will vary from country to country, reflecting specific circumstances that characterize the local government and transport community setting of each country. In addition, mitigation and adaptation strategies will vary depending on the composition of the decision-making group, which we consider to be a shortcoming of this study. It is, therefore, essential to assess the function of a heterogeneous decision-making group as their role is crucial to the credibility, robustness, and acceptability of a multi-criteria transparency index for transport systems with minimal climate impact. Therefore, future studies should explore the determinants of the variation in transparency levels across municipalities decision-making groups and highlight the role of the stakeholders involved, particularly local officials and the general public.
